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APPARATUS .FOR THE PRODUCTION O F  
ACET,YLENE GAS. 

ACETYLENE apparatus with automatic distribution 
for the fall of the carbide into the water answers very 
well for inst.allations in which the num bel' of the burn
ers to be supplied is relatively limited. They should 
operate automatically without getting out of order or 
without its being possible for them, if they should get 
out of order, to give rise to a dangerous overprod uct,ion. 
By their very nature, these apparatus are therefore de
signed to be run without any surveillance. 

But, as soon as the installation becollles important 
and it is a question of assuring the supply of several 
hundred burners, the conditions become different. 

Just as in the case where there are a hundred kero
sene lamps, it requires a perlllanent lamp lighter to do 
the cleaning, I,eeping in order, and lighting and extin
guishing; a nd just as in all electric works comprising 
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FIG.1.-GAS GENERATOR OF THE SOCIET�J 
DU GAZ ACETYLENE. 

generators of force and electricity, one man, and some
times several men, are necessary for the service, so in 
every large installation of acetylene one man a t least 
is required to look after the operation of the apparatus., 
In the majority of cases any employe whatever IlIay 
tak.e charge of the apparatus and do other work be
sides. The principle of automaticity lllay then be 
abandoned, and be replaced by the work of a man, 
whose presence will be requisite only for a few in
stants, say atthe moment when it  becoines necessary 
to introduce into the apparatus the quantity of car
bide required for the produ.ction of new quantities of 
acetylene. Automaticity in a large industrial instal
lation bpcomes useless, cumbersome and costly, and 
maneuvering by hand is much more silllple and con
venient. In this order of ideas, we shall describe two 
types of apparatus, one of which has been in operation 
for two years and the other is in course of installation. 

1. Industrial Apparatus of the Societe du Gaz 
Acetylene.-This apparatus has been installed in the 
works of Mr. OllieI', at Courneuve, near Parill, which 
give a production of 210 cubic feet an hour. It is re
presented in Figs. 1 and 2. 

The generator consists of a cylindrical receptacle of 
galvanized iron closed at the top by a cover fixed by 
means of bolts. For a third of its height it is inclosed 
in a cooling cylinder filled with water: To the center 
of the cover is fixed a charging tube, which widens out 
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at the top into the form of a funnel. A hollow cone, 
forming a float mounted upon a rod guided at its two 
extreIllities, is capable of moving vertically in the di
recti()n of t.he axis of the tube and of placing itself 
against the lower edge of the charging tube, which it 
slightly exceeds in width. The rod of this float car
ries a maneu vering handle. 

Two gage cocks are arranged upon the generator 
for showing the height of the water in the interior. A 
delivery cock of wide section is mounted upon the cover. 

FIGs. 3 AND 4.-LUCHAIRE APPARATUS. 

The bottolll of the generator is conical. and terminates 
in a clearance valve with a large orifice that permits 
of the easy exit of the residua. 

The maneuvering is exceedingly simple. The ap
paratus having been filled with water to two-thirds of 
its height, the float places itself against the bottolll of 
the charging tube, and prevents the exit through the 
latter of the bubbles of gas disengaged in the generator. 
The float is lowered by hand in order to open the 
charging tube, and one or more shovelfuls of carbide 
are thro,vn into the latter through the funneL and the 
float is then allowed to resume its former position. 

The charging tube forms a hydraulic joint, on the 
surface of which is placed a stratum of kerosene or oil, 
the effect of which is to suppress the disengagement of 
the gas during the passage through the carbide of the 
column of water contained in the tube. It performs, 
in addition, the role of a safety valve. 

The number of generators used varies with the im
portance of the installation. The carbide is shoveled 
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FIG. 2.-GENERAL VIEW OF TWO GAR GENERA'l'ORS OF THE SOCIETE DU 
GAZ ACETYLENE. 
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into each of them, just as coal is shoveled into a fur
nace. The gas produced passes through a series of 
condensing, refrigerating and purifying apparatus and 
flows to a gasometer, of which the dimensions in certain 
installations exceed 350 cubic meters. 

The gas upon making its exit from the generators 
passes first into a worm, whprein it abandons, through 
condensation, a portion of its aqueous vapor and its 
impurities, then into a purifier designed to arrest the 
phosphureted and sulphureted hydrogen, and finally 
into the gasometer. Upon making its exit from the 
latter, it passes through a drier, and next through a re
turn flame extinguishing apparatus, and then enters 
either a meter or the conduit. 

When the holder of the gasometer has nearly reached 
the end of its downward travel, it comes into contact 
with an electric device that sets in motion a hell which 
does not cease ringing until the holder reascends after 
a new charge. 

One or two pailfuls of residua are removed every 
day and are rpplaced by clean water poured in through 
the charging tube. 

From the viewpoint of the manufacture of acetylene, 
these arrangements present a genuine simplification. 

2. The Luchaire Apparatus.-This apparatus (Figs. a 
and 4) consists of a cylinder closed at the top by a cO\-er 
fastened down with a bridge and bolt. Upon the dome 
there are three cocks, one for the escape of the gas, one 
for the entrance of water and one for the water level. 
Immediately beneath the cover there is a hopper into 
which the carbide is thrown, and at the base of the 
hopper there is a compartment containing a screw 
which may be maneuvered by hand through a train of 
cogwheels. The space benpath this compartment is 
fil!pd with wat.er up to within two inches of the latter. 
The apparatus operates as follows: 

The lower part of the cylinder is filled with water, 
and then carbide is thrown into the hopper and the' 
cover is bolted down. Whi'n the crank is turned, the 
pieces of carbide are carried along by the endless screw 
to the extremity of the compartment and fall into the 
water. 

The acetylene formed escapes from the generator 
t.hrough the delivery cock and reaches the bottom of 
the gasometer, where it passes upward through the 
water into the holder. 

After the supply of carbide is exhausted, it suffices to 
open the water feed cock. The water is supplied by a 
resen'oir that gives a pl'essure slightly greater than 
that of the gas in the holder, and rherefore COlU
pletely fills the generator in driving the gas before it. 
After the gent'rator has become. full of water (a fact 
that may be known froTll the tube of the level), the gas 
discharge cock and water fped cock are closed. Then, 
after the cover has been removed, the clt'arance valve 
at the bottom is opened. All the water charged with 
lime will in the first place flow out and the removal of 
the balance will cease after the Ipvel of the liquid has 
reached its habitual place beneath t.he screw compart
ment. 'l'he operation will then be re>;umed. 

This apparatus, likp the preceding, may therefore be 
used for large productions of gas, and be employed 
either for obtaining gas under pressure or gas designed 
for the lighting of extensive establishments or of cities; 
in a word, for important installations. For the above 
particulars and for the iJlustrations we are indebted 
to Le Genie Civil. 

CONCERNING ROPE. 
SHIPS use great quantitit's of Manila rope, says The 

Marine Review. The manufacturers of rope and the 
ship chandlers of the country were therefore very much 
interested in market conditions pertaining to this 
article long before there was any certainty of hostili
ties between Spain and the United States. About a 
year ago an insurrection was expected in the Philip
pine Islands, and immense quantities of hemp were 
shipped to Europe and this country. The manufactur
ers of rope are said to have lost a great deal of money 
on this operation, but the effect of it was to reduce 
supplies of the fiber from the Philippines. N ow comes 
the war with Spain and the advance in Manila rope, 
said to be due as much to short supplies of hemp as to 
the fear of a long continuance of the war. All the fiber 
which is made into Manila rope comes from the Philip
pine Islands. The plant resembles the hanana. It 
grows from seeds and also from l'hoots or suckers, often 
to the height of 20 to 25 feet, having a tuft of leaves 
only at the top. It is difficult for those who live in 
temperate climes to realize the rank growth of tropical 
vegetation. When properly matured, the leaves are 
peelpd off down to the bottom of the tree. The fiber is 
then separated, dried and cleaned, and tied in hanks, 
being from 10 to 15 feet in length; these, in their turn, 
are put in bales of 270 pounds, in which shape the ma
terial is shipped to Europe and America for manufac
ture into rope and binder twine. The importation of 
Manila hemp into the United States during 1897 was 

123,349,500 pounds. 
The fiber called Sisal is from a plant that grows in a 

wider extent of territory, but the best and most profit
able country for its cultivation is Yucatan, now part of 
Mexico. The importation of Sisal into the United 
States in 1897 was 118,601.280 pounds, and of New 
Zealand hemp 903,690 pounds. 

In manufacturing a rope, the fibers are first spun in
to a yarn, this yarn being twisted in a direction called 
"right hand." A number of these yarns are then 
twisted" left hand" into a strand. Three or four of 
these strands are then twisted "right hand" into 
a now completed rope. As the strand is twisted it 
tends to untwist the threads, and as the rope is 
twisted it tends to untwist the strands, but to re
twist the threads. It is this opposite twist that 
tends to keep the rope in its proper form. When a 
weight is hung on the end of a rope, the tendency is 
for the rope to untwist and become longer. In un
twisting the rope it would twist the threads up, and 
the weight will revolve until the strain of the untwist
ing strands just equals the strain of the threads being 
twisted tighter. In making a new rope it is impossible 
to make thpse strains exactly balance one another. It 
is this fact that makes it necessary t.o take out the 
"turns" in a nt'w rope, that is, untwist it when it is 
put at work. The greater the twist in a new rope, the 
better it will keep its form, but it is not quite as strong, 
bpcause the fibers are strongest in the direction of their 
length, and the greater the angle of the fibers, due to 
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the twist of the strand, the less is their resistance in 
the direction of the center line of the rope. In bend
ing over a sheave or drum, the rough fibers slide over 
each other while under pressure from the load, causing 
internal chafing and wear. Open an old rope by un
twisting the strands, and a fine powder will drop out, 
due to t.he cause just mentioned. The larger the 
sheave. therefore, the greater the life of the rope. 

LIQUEFIED AIR FOR INDU�TRIAL 
PURPOSES. 

SINCE the historic date of December 2 4 ,  1877, at 
which M. Pictet and M. CaiIJetet annoullced simul
taneously and independently to the Academy of 
Sciences that they had succeeded in liquefying oxygen, 
numerous researches have been made in various quar
ters with a view to simplifying the processes and in
crea.sing the quantity produced. 

We have followed these researches step by step and 

The apparatus that realizes such conditions, re
duced to its essential parts, is represented in Fig. 1 It 
consists of a compressor, the pIston, P, of which pro
duces air at a high pressure and sends it to a cooling 
worm, L, with a circulation of water at K L, for de
priving the air of the heat developed by the com
pression. This air at a high pressure enters the in
terior tube of a double worm, D E, in which occurs 'an 
exchange of temperature; for, after having expanded 
at R, the air ascends at F and returns to the com
Rression pump through the external tube of the worm. 
I'he cooling produced by the expansioll serves to lower 

the temperature of the air entering at R, so that the 
temperature at R and 'I' becomes lower and lower until 
the liquefied air falls into the reservoir upon which the 
extremities of the two worms are mounted. A cock, 
V, serves for drawing the liquid air from the reservoir. 
An auxiliary pump connected with the point, A, serves 
for compensating for leakages, and likewise for renew
ing the part of the air liquefied in the reservoir, 'I'. 

FIG. I.-APPARATUS FOR LIQUEFYING AIR. 

have at different times noted in tbese pages the pro- If we call the pressure of the air before the 
gress made in the important question of the liquefac- expansion P" and its pressure after expansion 
tion of gases reputed to be stable: and, as long ago as P., the fall in temperature produced by such ex
the month of November, 1895, we made known the pansion will be proportional to (PI-P,), while the 
processes employed by Dr. Linde, of Munich, who had work expended by the pump in order to raise the air 
succeeded in liquefying air without having recourse to from a pressure, PI, to a pressure, P., will be propor-
any other method of cooling than the expansion of the PI 
air itself. tional to the ratio -. It is, therefore, necessary to at 

The improved apparatus used for this purpose are P. 
now in daily service in a certain num ber of laboratories. once render the difference in pressures as great as pos
and the industries are beginning to take them up with .sible and their ratio as small as possible. In order to 
a view to applications of which it is as yet difficult to satisfy these two conditions, Dr. Linde makes P, = 200 
limit and even foresee thfl develoj)ment. The moment, atmospheres and P. = 50. In order to obtain a given 
therefore, seems to us opportune to furnish more com- quantity of liquid air, we thus use three times less 
plete data as to this improved apparatus, derived work than if the expansion were pushed to the pressure 
from an interesting lecture delivered by Prof. J. A. of the atmosphere. This figure shows how important 
Ewing last March before the Society of Arts. it is to keep the pressure, P., quite high, after a nor-

The principle of Dr. Linde's apparatus is based upon mal operation is reaehed and the apparatus is working 

}'IG. 2.-LABORATORY APPARATUS. 

the fact that the expansion of a gas through an orifice 
is accompanied with a lowering of the temperature so 
much the greater in proportion as such gas is less per
fect, that is to say, in proportion as it more nearly ap
proac�hes its point of liquefaction and thus constitutes 
a vapor. With a gas theoretically perfect, the cooling 
would be nil, since it effects no wOl'k capable of re
moving from it a corresponding quantity of heat. 
Joule and Lord Kelvin have fonnd that, at the ordinary 
temperature, the reduction of temperature obtained 
by the expansion of air is about a quarter of a degree 
per atmosphere. This suffices for the beginning of the 
operation. since, in the Linde apparatus, such reduc
tion is utilized for cooling the point at which the ex
pansion is effected, and for producing the latter at a 
lower temperature, and so on indefinitely until lique
faction occurs, if care has been taken to prevent the 
heating of the part of the appaTatus iq which the air 
expands. 

in a continuous manner. Only the liquid itself must 
be allowed to escape at the pressure of the atmosphere. 
It is in order to obtain such a result that Dr. Linde has 
modified the apparatus just described and produced 
the laboratory type shown in Fig. 2. This apparatus 
comprises two pump challlbers and a triple exchanging 
worm inclosed in a wooden box filled with wool in 
order to prevpnt radiation of heat to as great a degree 
as possible. The air, compressed to 200 atmospheres, 
traverses the internal tube of the triple worm and 
reaches the expansion chamber, a, which it traverses; 
but a fifth only of the air thus expanded traverses 
the second expansion chambpr, b, before entering the 
tube that puts it. in communication with the vessel 
with double jacket, c. Aftel' its expansion at a to 16 
atmospheres, the air ascends through the intermediate 
worm and returns to the pump in order to be com
pressed anew. The part expanded to 16 atmospheres at 
b, at a pressure scarcely greater than that of the atnlO-
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sphere, traverses the external tube of the worm and 
escapes into the air. The pressure in the vessel, c, is 
just great enough to allow the liquefied air to enter it 
through the tube, h, forming a siphon. After the 
normal operation is established, about a quarter of this 
air is liquefied. 

The object of the pump chamber, e, is to extract 
pure air from the atmosphere, to compress it to 16 
atmospheres, and to mix it with the air derived from 
the first expansion after traversing the intermediate 
worm. 

The second pum p, d, compresses the air to from 16 to 
200 atmospheres. Upon making its exit from each of 
these pumps, the air traverses a worm immerl>ed in 
water and becomes cooled therein. 

The air compressed by the pumps contains a little 
water injected for the cooling. It becomes partially 
dry in a separatory, f, and then in a worm, g, surrounded 
by a bath of ice and salt. 

This apparatus produces about 28 ounces of liquefied 
air per hour with an expenditure of 3 horse power to 
actuate the pumps. 

A large model, based upon the same principle and 
designed for industrial purposes, has been studied for 
the production of about 12 gallons per hour with the 
use of 120 horse power. 

These figures prove that the manufacture of liquid 
air has now entered an industrial phase. 

For the above particulars and the illustrations we 
are indebted to La Nature. 

ACTION OF SEA WATER ON CAST IRON. 
IN the Archives de Medecine N avale et Colomale, 

of last June, Le Navur reports upon an interesting find 
of some old cast iron projectiles, made during hydraulic 
operations on the shore of Brest. 'I'he projectiles evi
dently come from a shipwreck, to which Le Navur, 
without going further into his reasons, assigns the date 
of either 1745 or 1791; he leaves the historical part of 
the research to others. In any case the projectiles 
would have been over a hundred years in the sea water. 
The outside crust consisted of a siligeous and calcare
ous deposit and iron oxide; the oak plug was well pre
served; the powder formed a cake of sulphur and car
bon, in which-in most cases-no trage of nitrate could 
be discovered. The iron under the rusty crust was. to 
all appearance, in a good state of preservation: but it 
had a specific gravity of 3'1 only, was soft, could be 
cut. with a knIfe, and was so eager to combine with 
oxygen that a thermometer, placed in the mass, spon
taneously rose to 185" Fah. Under the microscope one 
noticed metallic particles coated with a greenish mass, 
which soon became brown by oxidation. 

On account of this rapid oxidation, and because hy
drochloric acid developed sulphureted hydrogen, Le 
Navur thought that iron sulphide had been formed 
with the help of the sulphur from the powder, or from 
organically reduced �ulphates. But the disintegration 
had clearly proceeded from the outside, and the per
centage of sulphur found was too insignificant to sus
tain this view. 'I'he analysis yielded in per cent. : 
Iron, free 56, combined 12, carbon 13, silicon 2 5, sul
phur 0'325, chlorine 1'75; as in another part of the 
paper 2'6 per cent. of sulphur was spoken of, there is 
possibly a misprint in the sulphur figures. 

The high percentage of carbon and the low percent
age of iron are the most striking features, and, indeed, 
very suggestive. Analyses made in the United States
first, if we remember rightly, by Rigge, in Omaha-of 
iron conduits, corroded by leakage currents from elec
tric tramways, show the same peculiarity. The pipes 
did not appear to have suffered lIIuch, bnt they looked 
pitted, and nodules could be taken out, which con
tained little iron and much carbon, suggesting a grad
ual dissolution of the metallic particles by electrolytic 
action, which left the insoluble constituents behind. 

Le Navur makes no allusion to this circumstance, 
but he also assumes electrolytic action, combined pro
bably with chemical reaction, and he refers to the elec
trolytic determination of carbon i n  cast iron. His sug
gestion is that the electromotive force of the iron car
bon couple decomposed the sodium chloride of the sea 
water; the chlorine attacked and dissol ved the iron: 
the sodium generated hydrogen, which provided that 
reducing atlllosphere which the continuation of the 
process required; the hydrogen bubbles would, more
over, loosen the iron, which would thus become soft, 
and might also reduce the sulphates of the sea water. 
Owing to the presence of hydrogen, the iron would fur
ther preserve that deceiving bright appearance which 
may mislead the inspecting engineer.-Engineering. 

NOVEL GAS L.EAK DETECTOR. 
CONSUL MORRIS, of Ghent, says: The outfit for de

tecting l�aks consists of a large hand drill or auger. 
several hollow tubes or pipes of the requisite length. a 
few corks fitted with quills through the center, a bottle 
of or-palladium, and a few bits of white paper. 

The tubes must be long enough to enter the ground 
to a point about 15 to 20 inches above the main and to 
project above the street pavement a sufficient distance 
for observation, say 3 to 4 feet. They may be iron, 
such as COllllllon interior gas pipe. or, better still, brass, 
which is lighter to carry and more convenient to 
handle. 

Several paving blocks are first removed for a space 
of about 2 yards immediately over the gas main, and 
holes are bored in the soil with the drill, care being 
taken to thoroughly loosen the earth and extract as 
much as possible. In each of these holes a piece of the 
hollow piping is planted. It should not be rammed 
down too deep, so as to be too neal' or below the gas 
main or to become clogged with dirt. On the upper 
exposed end one of the corks is placed. with the quill 
in the center running up and down parallel to the 
pipe. A small piece of the whi�e paper is dipped)n 
the or-palladium and pushed mto th� oper: .qUlII. 
Twenty or thirty such detect.ol·s al'e put III pOSItIOn at 
one time. If It leak exists within say two yards of any 
of them the effect of the escaping gas will be evident 
upon the paper, rendered sensitive by the reage.nt, 
and it will atonce turn black. The effect of the actIOn 
of the gas upon the detector first placed in positio? 
will be evident before the last one of a row of twenty IS 
set up. It is a common sight. to see tw.o or thr�e me.n 
in the streets of Ghent makmg experIments III thIS 
manner for the detection of leaks. Indeed, the gal:! 
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